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CLAIMS 


[Claim(s)] 

[Claim 1] The connection method of the electronic parts characterized by joining the electrode of the aforementioned 
semiconductor chip, and the electrode of electronic parts by making a conductive particle intervene between the 
electrode of a semiconductor chip, and the electrode of electronic parts, and using together and pressurizing an ultrasonic 
wave and heat. 

[Claim 2] The connection method of the electronic parts according to claim 1 characterized by fixing a conductive 
particle to the electrode of either a semiconductor chip or electronic parts using an adhesives layer thinner than particle 
size. 

[Claim 3] The particle size of a conductive particle is the connection method of the electronic parts according to claim 1 
or 2 characterized by being 1/3 to 1 .5 times the size of this to the size of the electrode of a semiconductor chip or 
electronic parts. 

[Claim 4] A conductive particle is the connection method of the electronic parts according to claim 1, 2, or 3 
characterized by being an elastic body. 

[Claim 5] The connection method of the electronic parts according to claim 1, 2, 3, or 4 characterized by exciting the 
ultrasonic wave from which the oscillating direction differs from each by the side of a semiconductor chip and electronic 
parts. 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the connection method of electronic parts, such as LSI. 
[0002] 

[Description of the Prior Art] Conventionally, there are some which use together an ultrasonic wave which is used for the 
equipment "ultrasonic flip-chip-bonder UFB-2-1B" (ultrasonic industrial incorporated company) which mounts the flip 
chip which formed solder BAMBU according to the process special to the electrode of an LSI chip as a method of 
connecting electronic parts with high precision efficiently by face down. However, there are a trouble that a complicated 
process is required for formation of a flip chip, and a trouble [ acquisition of a flip chip is difficult and ] of being 
expensive in the connection method of the electronic parts using this flip chip. 

[0003] There is a connection method of the electronic parts using the conductive particle without the need of giving a 
special process to LSI, to it. There are JP,63-47943,A, JP,3-289070,A, and a thing shown in "bare chip face down 
bonding technical:ELASTIC using the conductive particle and the photoresist" (HYBRIDS besides sharp and 
Yamamura , 1992, vol.8, No. 6 P.3-P.8) in the connection method of an electronic circuitry using this conductive particle. 

[0004] The connection method of the electronic parts shown in JP,63-47943,A is as explaining below. Adhesives are 
applied only to the connection field of the circuit pattern on the substrate which connects the electrode of electronic 
parts. And after sprinkling the microcapsule which covered the conductive particle with the insulating macromolecule on 
the substrate, unnecessary microcapsules other than the connection field where adhesives were applied are eliminated. 
Then, alignment of the electronic parts is carried out and heating pressurization is carried out. At this time, an insulating 
macromolecule fuses and the electrode and the conductive particle of electronic parts carry out a pressure welding. And 
an insulating macromolecule cools and hardens and fixes electronic parts. Thereby, the layer of a microcapsule turns into 
a monolayer or about at most 2-3 layers mostly, and the contact resistance of the conductive particle of a microcapsule is 
cut down. 

[0005] Next, the connection method of the electronic parts shown in JP,3-289070,A is as explaining below. The 
electrode of an electrical circuit base is made to project and adhesives are applied to this electrode made to project. Then, 
a conductive particle is fixed to the electrode which applied adhesives. and insulation adhesives after carrying out 
alignment of the electrical circuit base connected to the electrical circuit base - using - a pressure welding — it connects 
Two electrical circuit bases are connected maintaining an electric insulation of the electrode which adjoins the electrode 
terminal arranged with high density by this. 

[0006] Furthermore, the connection method of the electronic parts shown in "bare chip face down bonding 
technicaLELASTIC using the conductive particle and the photoresist" is as explaining below. At the time of a wafer 
process, after applying optical hardening resin all over a wafer, light is irradiated alternatively and a part for a resin non- 
hard spot is formed in an electrode. After making the amount of this resin non-hard spot fix a conductive particle, the 
dicing of the wafer is carried out and a chip is formed. Alignment of the electrode of this chip and the electrode of a 
substrate is carried out, and the optical hardening adhesives of the heat-curing combined use for chip fixation are 
supplied. Then, a chip and a substrate are pressurized, light is irradiated and optical hardening adhesives are hardened, 
and the pressure welding of a chip and the substrate is carried out, and it fixes. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in the connection method of the electronic parts using the above- 
mentioned conductive particle, since the conductive particle and the electrode are connected using adhesives, the contact 
section of an electrode and a conductive particle is the mechanical contact by which the pressure welding is carried out. 
Therefore, when the press force becomes weaker, there is a danger that contact resistance will become large and will 
become openly poor. Therefore, there is a trouble that connection reliability is missing. 


[0008] this invention is made in view of such a trouble, and aims at offering the connection method of electronic parts 

\vith high connection reliability by forming the alloy by the electrode and the conductive particle. 

[0009] 

[Means for Solving the Problem] Invention according to claim 1 makes a conductive particle intervene between the 
electrode of a semiconductor chip, and the electrode of electronic parts, and joins the electrode of the aforementioned 
semiconductor chip, and the electrode of electronic parts by using together and pressurizing an ultrasonic wave and heat. 
[0010] Invention according to claim 2 fixes a conductive particle to the electrode of either a semiconductor chip or 
electronic parts using an adhesives layer thinner than particle size. 

[001 1] Invention according to claim 3 makes particle size of a conductive particle one 1/3 to 1 .5 times the size of this to 

the size of the electrode of a semiconductor chip or electronic parts. 

[0012] Invention according to claim 4 makes a conductive particle an elastic body. 

[0013] Invention according to claim 5 excites the ultrasonic wave from which the oscillating direction differs from each 

by the side of a semiconductor chip and electronic parts. 

[0014] 

[Function] In invention according to claim 1, since diffusion arises in the contact of a conductive particle and an 
electrode and alloy formation is performed by making a conductive particle intervene between the electrode of a 
semiconductor chip, and the electrode of electronic parts, and using together and pressurizing an ultrasonic wave and 
heat, connection reliability improves. 

[0015] In invention according to claim 2, since the conductive particle is being fixed to one electrode, it can carry out 
easily, and ultrasonic energy concentrates and ultrasonic-jointing efficiency goes up alignment work by the contact by 
the side of the electrode to which the conductive particle is not being fixed by the adhesives layer. 
[0016] In invention according to claim 3, since a large area of alloy combination formed in the contact of an electric 
conduction particle and an electrode by making particle size of a conductive particle one 1/3 to 1 .5 times the size of this 
to the size of the electrode of a semiconductor chip or electronic parts can be taken, resistance is suppressed low. 
[0017] In invention according to claim 4, since a particle is crushed by the load of the perpendicular direction by the 
pressurization at the time of connection by making a conductive particle into an elastic body, ultrasonic-jointing 
efficiency and the yield improve and the heat distortion after mounting is permitted further. 

[0018] In invention according to claim 5, since a conductive particle and an electrode, on the other hand, serve as relative 
vibration of the many directions not within only Mukai's relative vibration but within the flat surface of the interface of a 
conductive particle and an electrode by exciting the ultrasonic wave from which the oscillating direction differs from 
each by the side of a semiconductor chip and electronic parts, ultrasonic-jointing efficiency improves by both by the side 
of a semiconductor and a substrate. 
[0019] 

[Example] A claim 1 and one example of invention given in three are explained based on drawing 1 or drawing 3 . As 
shown in drawing 1 , the substrate 2 which is electronic parts is laid on the heater 1 . The electrode 3 is formed in this 
substrate 2. Moreover, it is drawn in upward (the direction of arrow y) by the adsorption collet 4 of a cylindrical shape, 
and LSI5 which is a semiconductor chip is held. The electrode 6 is formed in this LSI5. And the conductive particle 7 is 
pinched by the aforementioned electrode 3 and the electrode 6. This conductive particle 7 is arranged using the mask etc. 
The aforementioned electrodes 3 and 6 and the aforementioned conductive particle 7 are the almost same sizes. That is, 
the particle size of the aforementioned conductive particle 7 is a size within the limits of 1/3 to 1 .5 times to the size of 
the aforementioned electrodes 3 and 6. At this time, as shown in drawing 3 , alignment of the above LSI 5 is carried out 
to the aforementioned substrate 2, and the pressure welding of the aforementioned conductive particle 7 is carried out 
between the aforementioned electrode 6 and the aforementioned electrode 3. 

[0020] Here, it explains having made particle size of a conductive particle one 1/3 to 1.5 times the size of this to the size 
of the electrode of a semiconductor chip or electronic parts. Usually, an electrode is the size of 100 micrometer around 
and, as for LSI used, the line width of face and space width of face of an electrode are designed equally. Moreover, 
particle size is 10 micrometers as a commercial anisotropy electric conduction film etc. is sufficient as the conductive 
particle usually used and it is used. Then, the conductive large particle was made into the minimum thing 1 level 
[ particle / conductive / which is usually used ]. this - the particle size of a conductive large particle is 30 micrometers 
(about 1/3) 1 level However, since the line width of face and space width of face of an electrode are designed equally, 
when there is particle size of a conductive particle more than double precision to the size of an electrode and the 
conductive particle is located in a line with a single tier, there is a possibility that particles may contact. Then, the upper 
limit of particle size was limited to one, for example, a mean value, 1 .5 times the value smaller than the double precision 
of the size of an electrode of this. And this means using a conductive particle with a larger particle size than the 
conductive particle currently conventionally used to the size of an electrode. 

[0021] Thus, after carrying out the pressure welding of the conductive particle 7 between an electrode 3 and an electrode 


6, a horizontal (x directions) ultrasonic wave is excited to electrodes 3 and 6 and the conductive particle 7 through the 
adsorption collet 4. At this time, electrodes 3 and 6 and the conductive particle 7 are simultaneously heated at a heater 1. 
By this, diffusion arises, alloy formation progresses in the contact of the conductive particle 7 and each electrodes 3 and 
6, a joint 8 is formed, and junction is completed. At this time, as shown in drawing 2 , the alloy junction portion 9 is 
formed in the contact of the conductive particle 7 and each electrodes 3 and 6. Therefore, connection reliability 
improves. Moreover, let particle size of the conductive particle 7 be the almost same size as the size of electrodes 3 and 
6. Thereby, a large area of the alloy junction portion 9 formed in the contact of the conductive particle 7 and each 
electrodes 3 and 6 can be taken. Therefore, resistance is suppressed low. 

[0022] One example of invention according to claim 2 is explained based on drawing 4 or drawing 6 . About the same 
portion as the portion explained in the above-mentioned example, it expresses using the same sign, and the explanation is 
omitted. Ultraviolet-rays hardening resin 10 is stiffened pressing the conductive particle 7 to an electrode 6, after 
applying ultraviolet-rays hardening resin 10 as adhesives in layers thinly rather than the particle size of the conductive 
particle 7 on LSI5, as shown in dra win g 4 . Thereby, mechanical contact will be carried out by the conductive particle 7 
and the electrode 6 as shown in drawing 6 . This LSI5 is made to hold by the adsorption collet 4 like the above- 
mentioned example, and the pressure welding of the conductive particle 7 is carried out to the electrode 3 of the substrate 
2 on a heater 1. The situation of the substrate 2 at this time, LSI5, and the conductive particle 7 is shown in drawing 5 . 
[0023] Thus, after fixing the conductive particle 7 to an electrode 6 by ultraviolet-rays hardening resin 10, the pressure 
welding of an electrode 3 and the conductive particle 7 is carried out, and an ultrasonic wave and heat are applied to an 
electrode 3, an electrode 6, and the conductive particle 7. Thereby, ultrasonic energy concentrates on the contact of the 
conductive particle 7 and an electrode 3, and alloy formation is performed. Therefore, connection reliability improves. 
Moreover, alignment work with the conductive particle 7 and each electrodes 3 and 6 can be done easily. Furthermore, 
ultrasonic-jointing efficiency increases in the contact of the conductive particle 7 and an electrode 3. Even if the part 
where the mechanical contact to the conductive particle 7 and an electrode 6 is inadequate moreover suits, alloy 
formation is performed by ultrasonic energy and sufficient contact is obtained. 

[0024] One example of invention according to claim 4 is explained based on drawing,? . In this example, the elastic 
electric conduction particle 1 1 which is an elastic body is used as a conductive particle 7. And after carrying out the 
pressure welding of the elastic electric conduction particle 1 1 by the electrode 3 and the electrode 6, an ultrasonic wave 
and heat are applied to an electrode 3, an electrode 6, and the elastic electric conduction particle 1 1 . The elastic electric 
conduction particle 1 1 in which the pressure welding was carried out by the electrode 6 of LSI5 held by the adsorption 
collet 4 and the electrode 3 of the substrate 2 laid on the heater 1 by this is pressed and crushed perpendicularly (the 
direction of Y), and spreads horizontally. And the stable press force joins the contact of the elastic electric conduction 
particle 1 1 and each electrodes 3 and 6 by the repulsive force of the elastic electric conduction particle 1 1 . Therefore, 
ultrasonic-jointing efficiency and the yield improve. Furthermore, the heat distortion after mounting is also permitted. 
[0025] One example of invention according to claim 5 is explained based on drawing 8 . In this example, after carrying 
out the pressure welding of the conductive particle 7 by the electrode 3 and the electrode 6, while exciting the ultrasonic 
wave of a fixed horizontal direction (the direction of X) from the LSI5 side to electrodes 3 and 6 and the conductive 
particle 7, the ultrasonic wave of the horizontally (Z direction) it differs is excited from a substrate 2 side to electrodes 3 
and 6 and the conductive particle 7. At this time, electrodes 3 and 6 and the conductive particle 7 are simultaneously 
heated at a heater 1 . Thereby, since the conductive particle 7 and each electrodes 3 and 6, on the other hand, serve as 
relative vibration of the many directions not in only Mukai's relative vibration but in the contact of the conductive 
particle 7 and each electrodes 3 and 6, the ultrasonic-jointing efficiency in the contact of the conductive particle 7 and 
each electrodes 3 and 6 improves. 
[0026] 

[Effect of the Invention] Since diffusion arises in the contact of a conductive particle and an electrode and alloy 
formation is performed by making a conductive particle intervene between the electrode of a semiconductor chip, and the 
electrode of electronic parts, and using together and pressurizing an ultrasonic wave and heat, invention according to 
claim 1 can raise connection reliability. 

[0027] Since the conductive particle is fixed to one electrode, invention according to claim 2 can do alignment work 
easily, ultrasonic energy can concentrate, ultrasonic-jointing efficiency can be raised at the contact by the side of the 
electrode to which the conductive particle is not being fixed by the adhesives layer, and alloy formation is further 
expected also at the contact by the side of the electrode to which the conductive particle is being fixed by the adhesives 
layer. 

[0028] Since invention according to claim 3 can take a large area of alloy combination formed in the contact of an 
electric conduction particle and an electrode by making particle size of a conductive particle one 1/3 to 1 .5 times the size 
of this to the size of the electrode of a semiconductor chip or electronic parts, it can suppress resistance low. 
[0029] Since a particle is crushed by the load of the perpendicular direction by the pressurization at the time of 


connection by making a conductive particle into an elastic body, invention according to claim 4 can raise ultrasonic- 
Jointing efficiency and the yield, and can permit the heat distortion after mounting. 

[0030] Since a conductive particle and an electrode, on the other hand, serve as relative vibration of the many directions 
not within only Mukai's relative vibration but within the flat surface of the interface of a conductive particle and an 
electrode by exciting the ultrasonic wave from which the oscillating direction differs from each by the side of a 
semiconductor chip and electronic parts, invention according to claim 5 can raise ultrasonic-jointing efficiency by both 
by the side of a semiconductor and a substrate. 
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